Objective: To compare radiography with computed tomography (CT) 
INTRODUCTION
Trauma is the leading cause of morbidity and mortality in paediatric patients worldwide, accounting for >5000 deaths every year. Thoracic trauma accounts for 5% to 12% of all trauma cases and is the second most common cause of death after head trauma.
1 Most thoracic injuries are caused by blunt rather than penetrating trauma. Three-quarters of blunt thoracic traumas are caused by motor vehicle accidents; the remaining are caused by falls and bicycle accidents. In an emergency setting, portable chest radiography is used to detect life-threatening conditions such as tension pneumothorax, large haemothorax, tube malpositioning, and other conditions that require immediate treatment. 4 Nonetheless, computed tomography (CT) is superior to radiography for adult trauma patients in detecting pulmonary contusion, thoracic vascular injuries, and osseous traumas; CT is the gold standard for radiological evaluation of adult patients with thoracic trauma. 5 Nonetheless, the role of CT in the diagnosis of thoracic blunt trauma in paediatric patients is less well defined. [6] [7] [8] [9] In paediatric patients with thoracic trauma, the incidence of cardiac and thoracic vascular injuries is much lower, and the risk of radiation exposure is higher, compared with adults. 10 This study aimed to compare radiography with CT in the detection of blunt thoracic injuries in paediatric patients. Radiographs were obtained immediately, and CT was performed within 1 hour. Most radiographs were obtained in the supine anteroposterior position unless the patient was clinically unstable in which case a portable X-ray machine was used. CT was performed from the level of the thoracic inlet to the diaphragm using a SOMATOM Sensation 40-MDCT scanner (Siemens Medical Solutions, Erlangen, Germany), with automated current, slice thickness 7 mm, and 1-mm pitch. In 20 patients, CT was performed with administration of nonionic intravenous contrast agent (320 mg/mL iodixanol) at a dose of 1 mL/kg.
METHODS
Images were independently evaluated by two experienced radiologists and a consensus reached. The spectrum of blunt thoracic injuries was categorised into the lungs, airways, pleural space, oesophagus, heart, aorta, diaphragm, and chest wall.
Considering CT as the gold standard, the sensitivity, specificity, and positive and negative predictive values of radiography were calculated using the McNemar test. A p value of <0.05 was considered statistically significant.
RESULTS
A total of 39 male and 9 female patients aged 1 to 18 (mean, 12.0; standard deviation, 5.9) years were included; 46 of the 48 patients were clinically stable. CT detected 19 thoracic injuries in 11 patients, whereas radiography detected 15 of the thoracic injuries in eight of the patients. The remaining three patients had mild pneumothorax and mild pulmonary contusion (n = 1), mild pneumothorax (n = 1) or moderate haemomediastinum (n = 1); two of them were clinically unstable. Considering CT as the gold standard, radiography had 73% sensitivity, 100% specificity, and 94% accuracy in detecting thoracic blunt injuries.
Injuries detected by radiography and CT were Table] . On CT, the 19 thoracic injuries were: heavy (n = 3) or mild-to-moderate (n = 3) pulmonary contusion, mild-to-moderate pneumothorax (n = 5), subcutaneous emphysema (n = 4), scapula fracture (n = 2), haemothorax (n = 1), and haemomediastinum (n = 1) [Table] . Mediastinal vascular, tracheobronchial, diaphragmatic, oesophageal, and other injuries were not observed.
DISCUSSION
Thoracic injuries are the second most common cause of death in paediatric trauma patients.
11 Diagnostic radiology is useful in the evaluation of patients with thoracic trauma.
12 Radiography is the first-line imaging tool to detect thoracic trauma in an emergency setting. 4 Most life-threatening thoracic injuries can be detected by radiography. 13, 14 For adult patients, CT is more sensitive than radiography in the detection and characterisation of thoracic injuries. 15, 16 Thoracic injuries that are often occult on radiography include major thoracic vascular injuries, pericardial haemorrhage, and small pneumothorax and diaphragm tears. CT can better define the extent of lung contusion, laceration, and osseous fractures.
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Severe thoracic injuries in paediatric patients are infrequent; they are indicative of high-energy trauma and associated with increased morbidity and mortality. In paediatric patients, the thorax is elastic and the ribs are infrequently broken, as the energy is transmitted to the thoracic contents. Thus, pulmonary contusions and lacerations are the most common injuries after severe blunt thoracic trauma. 17, 18 In a study of the chest radiographs of 137 paediatric patients with blunt thoracic trauma, pulmonary contusion was the most common (n = 68, 49.6%) and most prominent (n = 34, 27%) injury.
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41 of the 137 patients (30%) were clinically unstable and the spectrum of injuries was wider than that in our study.
In paediatric patients with thoracic trauma, the incidence of cardiac and great vessel injuries is much lower, and the risk of radiation exposure is higher, compared with adult patients. 10 The risk of ionising radiation is inversely associated with the age of the patient; paediatric patients are up to 10-times more sensitive to ionising radiation than adults.
19
Radiography is useful in the diagnosis of blunt thoracic trauma in adult patients. 20, 21 Nonetheless, the role of CT in the diagnosis of thoracic blunt trauma in paediatric patients is less well defined. [6] [7] [8] [9] In a study of 42 paediatric patients with blunt trauma evaluated by thoracic and abdominal CT, only 11 patients were found to have 12 abnormalities, of whom only four had thoracic injuries: mild pulmonary contusion (n = 2), minimal pneumothorax (n = 1), rib fracture (n = 1), and the remaining were abdominal injuries. 6 Thus, routine use of CT in asymptomatic paediatric patients with blunt trauma is not justified. 6 In a study of 30 paediatric patients with blunt thoracic trauma, 26 injuries were detected on CT, of which 17 were also detected on radiography.
7
CT is more sensitive for detection of chest wall, pleural, parenchymal, and mediastinal injuries. 7 In a study of 57 CT scans and 55 radiographs in paediatric patients with thoracic blunt trauma, radiography identified fewer injuries (51% vs. 83%, p<0.001).
8 All seven emergency chest interventions were based on radiography.
8 CT correlated with radiography and did not change patient management, but CT did add radiation exposure. 8 Selective use of thoracic CT is recommended, particularly in the presence of an abnormal mediastinal silhouette on chest radiography after a deceleration injury. 8 In a study of paediatric patients with thoracic blunt trauma, only 5% of initial radiographs falsely reported normal findings that may have altered management.
9
One limitation of our study was the small sample size in a single hospital. In addition, only 20 of the 48 patients underwent contrast-enhanced CT. Vascular complications are difficult to demonstrate without contrast agents.
CONCLUSION
Most thoracic CT scans in paediatric patients with thoracic blunt trauma were normal. Chest radiography can reliably detect blunt trauma in paediatric patients 
